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Optocouplers operate based
on the light coupling
between the LED and the
photodetector IC, while pro-
viding high voltage insulation,
ranging from 2.5 kV to 6 kV,
between the emitter and
detector.
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Agilent optocouplers 
One important application of III-Vs, but
one which is rarely mentioned is that of
optocouplers. Recently, TFR spoke to
Alexander Jaus of Agilent, one of the lead-
ing manufacturers of this family of compo-
nents. There are several interesting trends
in the market. Device technology is evolv-
ing with new forms of packaging and inter-
nally via the 'Stacked LED' which uses a
novel new type of back-emission LED. And
new competition has arrived in the form of 
GMR isolators.
By way of introduction it is worthwhile stating
why the industry needs optocouplers in the first
place. "Basically there are two reasons for the
market demand for OC - insulation and isolation,"
says Alexander Jaus, European Business
Development manager, Isolation Products
Division, Electronic Components Business Unit,
Agilent Technologies. "They provide protection
from high voltages for motor applications and
such like. Signal quality can be impaired by noise
and so OC are needed for ground loop isolation.
Often customers locate the circuit board neat
motors for some kind of industrial application so
there can be considerable pick up and noise gen-
eration within the interconnect. So OC have to be
used at circuit interfaces to eliminate pick up".
Did this apply to the inner workings of handsets
where there could be RF leakage? No, MM said
with some disappointment, as this could be a
huge market for these devices.
The OC family is surprisingly diverse with a
broad range of specifications and package styles,
for example. "There is no sign of much in the way
of consolidation either," says MM. If anything the
range of devices we can offer is growing all the
time.This is the nature of the business.We have
analog /digital with a range of outputs depending
on operational requirements. One key trend is the
move from 5 to 3 volts in communications and
control.Also, many customers want better safety
margins with respect to signal quality".
On a different level there are new technologies
which are coming on stream having considerable
impact on the marketplace - not only by offering
improved performance but also perhaps chal-
lenging the traditional market based on optical
coupling. In recent years GMR technology has
arrived commercially; this provides magnetic iso-
lation and so it is entirely different from OC
based on light - This could be bad news from the
III-Vs viewpoint because it means neither LEDs
nor detectors will be required for these devices.
"Like us, your readers should not worry too
much about GMR.We see this as complementary
rather than replacement technology.There is no
one size fits all in this market and likely there
never will be. Most customers have preferences
and we cannot see GMR seriously contending
the market for a while or maybe even at all."
Historically, the OC market has grown along with
other developments in the end-user industries.We
have provided faster devices with better isolation
and so on. For example, today telecoms need
speeds of 10 MBaud and these must be available
at same or even lower price than before.A 50
Mbaud version will complete our family in May
this year.Also we have new packaging with multi-
ple couplers in the same package and of course
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most are available in surface mount styles which
conform to the lead-free regulations of RoHS etc." 
One of the new technologies of which Agilent is
most proud is the new stacked LED, which great-
ly improves packing density for today's space-
conscious circuit designers.
Shrinking OC's dimensions is no trivial matter if
you are to preserve isolation performance. "The
dimensions are the key factor in how good you
can insulate - it depends on several factors. On the
package dimensions of course, the available inter-
nal distance between emitter and detector. Often
it has to be a special size and you cannot easily
shrink the device. On the other hand for some
applications this is not crucial such as when you
are not dealing with HV, but in the main cus-
tomers would prefer smaller packages.Amongst
our offerings are the application-specific types so-
called 'ASOC' where more features are integrated
inside standard packages.This is the basic precept
for our Stacked LED technology where there is
space but no compromise on safety though".
Related trends include lower power consump-
tion. "This is especially true for portable equip-
ment but is not restricted to this.This is 
important for the GMR which gives lower signal
power. It is around 10 mA for OC while for GMR
it is about 1-5 mA depending on the operational
speed, etc. So in some respects GMR is a replace-
ment for OC.There are questions however about
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The cross-sectional view of
Stacked LED technology - the
photodiode chip comes with
two transparent layers; SiO2
passivation/insulation and
light transmissive polyimide.
The LED is firmly attached 
to photodiode with a 
transparent connecting layer.
Standard die attach process is
used to make all the 
placements.
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reliability over the long term. 2-5 years
for example, and the immunity to EMI.
GMR is monolithic in construction, more
like a chip, which is an advantage on the
one hand but can cause problems. But
one of the most important factors in
how this market will play out is the set-
ting up and implementation of regulatory
standards.These are already in place for
OC but for GMR there is no standard in
place yet".
Basically, the optocoupler contains a LED
coupled to a detector chip via a transpar-
ent optical medium.The latter chip is a
photodiode plus various circuitry. "The
industry has long needed a higher level of
integration of components so as to make
cost and space savings. But attempts to
integrate optical components and more
silicon chips using various optocoupler
approaches has not been very successful.
The Stacked LED changes all that".
Readers will be pleased to learn that the
key enabler of the Stacked LED technolo-
gy was the development of Agilent's 'Back
Emission LED'. "While most LEDs used for
optocouplers emit light on the same side
as the metal contacts, to enable stacking,
the light needs to be emitted from the
reverse side of the LED".
Multi-channel optocoupler configurations
will eliminate the many single- or dual-
channel optocouplers used on many cus-
tomers' boards. Bidirectionality of the
multi-channel optocouplers will help to
simplify the PCB routing.
The Agilent Technologies technical devel-
opment between our labs here in
Singapore and North America has result-
ed for the first time in a highly integrated
optocoupler.The first to leverage this
leading edge technology to address the
multichannel and bi-directionality
requirements of digital isolation is the
new ACSL-6xx0 series, Multi-Channel and
Bi-Directional, 15MBd Digital Logic Gate
devices, see photo and diagram.
"We are stacking LED die directly on a sil-
icon IC substrate-helps to enable higher
integration in monolithic IC packaging.
The integration is made possible by
incorporating a CMOS IC inside the OC
package.The LED and lightguide being
mounted on the chip using wire bond-
ing" The background to the earlier tech-
nical challenges is shown in the sidebar.
In closing it would be instructive to see
what today's market size and shape is,
plus how things are looking as far as the
future is concerned.According to new
market research from the Reed
Electronics report Optoelectronics: A
Strategic Study of the Worldwide
Semiconductor Optoelectronic
Component Industry to 2008 the opto-
coupler market has already reached the
half-billion dollar level and should grow
to over US$700 million by 2008, repre-
senting about 2% of the total world 
market.
"The OC market can be divided up into
various segments but industrial is the
main market with 60%.This is for motor
control and related power needs.
Communications is a broad market but
not key, power over Ethernet is a new
market. Of course, consumer is very
strong in Asia.We have some interesting
successes with plasma panel displays -
each panel has many OC inside because
of the high voltage. In data processing
and computers there is a general need
for OCs at the interfaces peripherals
such as printers etc. and the RS232/110
is important too. So far medical is small
and we have special devices such as her-
metically sealed units for M/A".
Perhaps automotive could be a large
market given the strongly growing need
for electronics within vehicles? "Yes this
is true but you have in effect two mar-
kets here - while you need fairly stan-
dard specification product for the pas-
senger side of the dashboard, there are
some very tough requirements to be
met for the engine side. For example,
we have to qualify parts to temperature
range of 125°C plus we would have to
bring down failures to 100 ppm.
Perhaps because of these things, auto-
motive has yet to become a big market
for OC products".
So as the article has tried to convey, the
component so many of us take for grant-
ed hidden away inside so many systems
around today, the humble optocoupler is
both technically and economically excit-
ing. Perhaps forever to stay in the shade
of the more glamorous opto compo-
nents, such as the DVD laser and white
LEDs, it nonetheless is big business for
Agilent and long likely to remain so.
Previous engineering
attempts to integrate
more than two opto-
couplers into a single
package have proved
to be a challenge. The
limitation is in the
current hybrid manu-
facturing process of
putting several LEDs
and IC devices in a
monolithic package.
Some of the difficulties include:
•An increased number of manufac-
turing steps.
•Light leakage/crosstalk between
optocoupler channels
•Problems with increasing the num-
ber of IC chips due to difficulties
with isolation material placement
•Package size could not be
reduced further due to the need-
ed geometry.
The total package height is now
solely depended on the thickness of
the combination of the IC, LED, the
very thin polyimide and the bond
wire height to the LED.
ACL-6xx0 with Agilent's
patented stacked LED
technology
